Abstract. The workshop brought together leading experts in the theory of automorphic forms. Recently developed analytic, geometric and ergodic methods have enabled several important results in the theory for GL(2), and also made it possible to investigate groups of higher rank. This includes in particular recent work on periods of automorphic forms, subconvexity bounds for automorphic L-functions, and equidistribution results on homogenous spaces.
Introduction by the Organisers
Automorphic forms are a very interdisciplinary topic in modern mathematics at the interface of number theory, analysis, representation theory and algebraic geometry. Among these different view points, the workshop focused in particular on the analytic theory of automorphic forms and their associated L-functions. There has been much progress in the analytic theory of automorphic forms in the past years. In particular, new and powerful techniques have been and are being developed that not only substantially enrich the GL(2) theory, but make it possible to consider more general Lie groups of higher rank, such as GL(n) or Sp 4 . Forty-four leading experts in the field came together to exchange ideas, present newly developed methods and start or continue their collaboration on projects related to the subject of the workshop. The programme included 24 talks all of which presented very substantial new results. We highlight a few general principles:
Period bounds for automorphic forms, and equidistribution: If Y ⊂ Γ\G is a subset equipped with a natural measure and f is a function on Γ\G, one is interested in bounds for the periods of f along Y . Typically such bounds reflect certain equidistribution properties and, equally important, can be translated into deep statements of L-functions. Classical examples (on the homogeneous space Γ\H) include integrals of f over the vertical non-compact geodesic yielding standard Lfunctions; over closed geodesics yielding square-roots of base-change L-functions (by Waldspurger's theorem); and over closed horocycles yielding weighted Fourier coefficients. Coupled with standard methods from harmonic analysis and possibly ergodic theory, such period formulas belong currently to the most powerful tools in the theory.
Multiple Dirichlet series: It has recently been observed that the theory of multiple Dirichlet series in connection with the theory of several complex variables leads to very precise moment calculations of families of L-functions that the classical methods do not seem to be capable of. The key point here is a non-trivial group of functional equations that gives rise to a finer analysis and a number of unexpected results. Moreover, it is conjectured that Weyl group multiple Dirichlet series are in fact Whittaker coefficients of Eisenstein series on a certain metaplectic cover which establishes a direct connection to automorphic forms.
Ergodic methods: The introduction of ergodic theory into the theory of numbers goes back at least to Linnik; it became very attractive when Ratner's classication and equidistribution results came out, but has developed its full strength only recently. If it is possible to reformulate number theoretical questions in the language of dynamical systems, then one can hope to obtain results in a great degree of generality. One of the most famous applications in automorphic forms is "quantum unique ergodicity", motivated by theoretical physics. On the Riemann surface Γ\H, one can interpret the Laplacian as the quantization of the Hamiltonian that generates the geodesic flow. In this formulation, automorphic forms as eigenfunctions of the Laplacian play the role of eigenstates of a particle. It is one of the central questions if (or under what conditions) automorphic forms in the semiclassical limit t j → ∞ behave like random waves, or if they display some structure.
An unexpected, but very interesting application of the general theory of Fuchsian groups and their sub-semigroups included an almost complete solution of Zaremba's conjecture, a 40-year-old unsolved problem in elementary number theory that claims that for every integer q there is a coprime number p such that the continued fraction expansion p/q has uniformly bounded denominators.
As fruitful as the talks presented at this workshop were informal discussion after lunch, after dinner and at the traditional hike that initiated several new exciting projects. Thursday evening featured a lively problem session in which 7 open problems were posed and thoroughly discussed. 
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